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(57) Abstract 



The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output This method 
comprises placing electrodes into the welb bored in the gas or oil field, sealing die wells with packers and supplying a high- voltage alternative, 
direa or pulse current to said dectiodcs. Tliis method is characterised in that the wells are sealed with packers at the top of the fgnnation. 
After supplymg the electrical curraii, this method includes adjusting the current and voltage parameters and/or the mutual location of die 
electrodes in order to aeate an electrical arc between die electrodes located in one or more wells or between electrodes located in two adjacent 
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(57) Pe(|>«paT 



ripejo/ioxeH cnoco6 pa3pa6oTKM He^reraaoBbix wecTopoxAeHnii n 
yeeiiMHeHMfl cieneHW naB/ieneHnq He(J)TH m raaa. cor/iacHo KOTopoMy b 
cKBaxuHax, npo6ypeHHbix Ha MecTopo)KiieHHw, paaMemaiOT a/ietcrpoAbi. 
repMeTM3npyraT mx naKepaMM \a nonaKDT k oneKToojxaM nepeMeHHbiM, nocroflHHbM 
H/1H wMny/ibCHbiui tok BbicoKoro HanpflxeHnq, oTnusaraiunLicfl lew, hto 
CKBaxuHbi repMeTW3MpyioT naKepaMU Ha ypooHe Kpoe/in n/iacroB, w nociie nojQaMn 
3/ieiapMMecKoro TOKa pery/inpytor napaMerpbi TOKa w HanpfixeHnq n/i4/in BsawMHoe 
pacno/ioxeHne s/ietcrpoflOB aha o6ecneHeHMR BOSHUKHOBeHUfl aneKipusecKOM Aym 
Me)Kjay 3/ie»cTpoAaMM, pasMemeHHbiMn b, no MeHbmeM Mepe, oahom CKBaxune n/in 
Mexjay 3;ieKTpoiaaMM jdsyx coceAHnx cKsaxMH. 



HCICJnOHHTEJIbHO ;yifl aEJIEd HHOOPMAipm 



KoAiit, BCnoJiuyeMue aaji 
KyioTCH Mex^yHapoAHue saflBXH 
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AT ABcrpmi 

AU ABcrpa/mn 

AZ Aaepoa^ksacaH 

B A BocBHx H FepqeroBRRa 

BB Bap6affDc 

BE Bennn 

BF BypnBa-<Paco 

BG Bompn 

BJ Beam 

BR BpasKOH 

BY BeiapTCfc 

CA KaBSAB 

CF I|earpajfcBO'A<|)pHicaHC- 
xax Pecxcytooca 

CG KoBTO 

CH HbeAqapaa 

CI KoT-A HByap 

CM KaicepyB 

CN Karail 

CU Ky«a 

CZ Heootocaa PecnydiiaKa 

DE FeiMaBB]! 

DK J^asBa 

EE dcTOBxa 

E3 HcnaBM 

FI ^^BBMBOBa 

FR <t^paBiiBx 
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odoQHa^eHHs crpaH-^taeHOB PCX aa THryAbHUX ;nicrax 6ponnDp, b Koroptix try^JiH- 

B COOTBerCTBHH c PCT. 
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GN FBHBea 
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HU BcBcpua 

IE HpjiaBSBa 
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TM TypKBCflSBcraH 
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IT TpBBBAaaaTotiaro 

UA yxpaBBa 

UG yraaxa 

U9 CoesBBftBHue mraru Amcphkh 

UZ yadeaxBcraH 

VN BbflTBaM 

YU lOrocaaBBx 

ZW 3RM6a6Be 
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Cnoco6 pa3pa6oTKM HecfueraaoBbix MecTOpoxAeHMM 
5 M yee/iMHeHt/iq cxeneHu MaB/ieneHnq He(|)TM n raaa 

06jiaCTb TeXHMKLi 

H3o6peTeHU!e othocmtc« k o6;iacTM ropHOM npoMbiiiJ/ieHHocTM. a nMeHHo, 
10 K cnoco6aM pa3pa6oTKM m yeejinMeHUfl creneHi/i wsBJieMeHUfl no/iesHwx 
i/iCKonaeMbix m3 3eMHbix hsap h. b nepsyio OMepezib, Hect)TM m raaa. 

npenLuecTBViQLiiMM vDOBeHb rexHuiKM 

HsBecTHbJ cnoco6bJ pa3pa6oTKM n yBe/inHeHnq creneHu MssneHeHnfl He(J)Tvi 

15 14 rasa m3 n/iacroB MecTopoK/aeHuiM c noMotUbio nojaann b anacTu rop^Mew soxibi 
i/uiM neperpexoro napa jonn noBbiujeHnw BHyTpunnacTOBoro Aaanennq w 
leMnepaTYPbi, hto noBbiLuaer npnTOK Hectrn m raaa k cKsaxuHaM. npo6ypeHHbiM 
Ha n;iacT. Tajcue cnoco6bi ^Bnmrc^ BecbMa rpyjaoeMKHMH n no3Bo/i?iiOT 
yg^^j^^j^^^ ^^^j^g^^ ^^g^g^^^^^ HecfcTH n rasa To/ibKO na 10-20%. hto ^sn^erc^ 

20 HeaocTaTOHHbiM. 

HaM6o/iee 6;im3khm aHajioroM npe/inaraeMoro M3o6peTeHnq qB/iqercn 
aneiapoTepMUMecKMii cnoco6 ao6biHM He0Tn, sioiiosaramuM Sypenne Ha 
MecTopoxAeHUM cKsaxuH. pasMemenne b hmx a/ieiaponoB, repMernsauMio 
CKBaxMH naKepaMM m noAasy k s/ieicrpoAaM 3/ieKTpi4HecKoro TOKa (cm. nareHT 

25 CLUA No 2795279, 1957r.). Rpw npoxoxzieHUM a/ieiopusecKoro TOKa nepea 
nponyKTMBHWM rmacr npoMcxoAur paaorpes anacra c noc/ieAyioiuMM 
repMMMecKMM pas/ioxeHweM roponux BeiuecTB c oepaaosaHneM KOKcoBoro 
ociaTKa, OAHaKo 3Tot cnoco6 raioKe He oCecneHnsaeT nocTaroMHoe yae/iMHeHne 
creneHM nsB/ieneHnq He4)Tn. rasa 14 Apyrux none3Hbix ncKonaeMux H3 nnacTOB. 

30 PacKDbiTvie n3Q6DeTeHnq 

SaAaseM, na peuueHne KOTopoi^ nanpaB/ieHO nacTOfiiuee n3o6peTeHMe, 
qa/iqercfl noBbiLueHne 3ct)<t)eKTMBHocTM pa3pa6oTKM He^Terasoawx 
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MecTopo^tcaeHUM 3a cneT 3HaHMTe/ibHoro yse/inHeHun creneHu naB/ieneHnq 
Hect)Tn, rasa m npyrMx no/ie3Hbix ncKonaeMbJX n3 n/iacTOB. 

nocTaa/ieHHaq Gaiiasa peoieHa b cnoco6e pa3pa6oTKM He^reraaoewx 
MecTopoJK^eHUM, KOTopbiM BJoiioHaeT B ce6q c/ienyKDLuyio nocnezioBaTe/ibHocTb 
5 onepaunM. B CKsaxuHax na Hect)Tera30B0M MecTopoJKjaeHnn. npo6ypeHHbix no 
noHBbi HectreHOCHoro (raaoHocHoro) n/iacra paaMemaKDT sneKxpoAbi. aareM 
repMeTi/i3Mpy(OT cKsaxuHbi c noMoiUbra useecTHbix ycrpoMCTB - naKepoe Ha 
ypoBHe KpoB/in n/iacTOB. m nonaiOT na anetcrpo/ibi nepeMeHHbiM, nocTOflHHbiM 
\An\A nwny/ibCHbM o/ieKxpunecKUM tok BbicoKoro HanpqxeHWfl. 3aTeM 
10 pery/iMpytoT napaMerpbi se/inMUHbi roKa n Hanpq^KeHnq n/n/in ssanMHoe 
pacnojioxeHwe a/ieKiponoB ann o6ecneHeHMq B03HWKH08eHMfi a/ieKypusecKOM 
flyrn MexAy o/ieiapojaaMn, pasMemeHHbiMi/i a, no MeHbLuePi Mepe, oahom 
CKBaxuHe n/in Me^my 3/ieKTpoAaMM asyx coceaHnx cKsaKWH. 

B KaHecTBe a/ieKipoAOB Moryi 6biTb Mcnonb30BaHbi o6caiiHbie Tpy6bi 
15 cKBaxMH. zipyme Mera/i/inHecKne KOHCipyKunn cKaaxnH (6ypoBOM cTas. cias 
cra/ibHbix Tpy6 n Apyrne). m/ih cneuna/ibHo paaMemaeMbie zx/iq otow ue/iM 
a/ieKTponpoBOflqmne KOHCTpyKunn. 

B c/iyMae. ec/iwt Heo6xG/iMMo yBe/inMutib creneHb naB/ieneHnq He(t)Tn. raaa 

TOnbKG 1/13 OAHOM CKaa)KMHb(. TO TOK nOAaiOT TO/lbKO Ha 3;ieKTpOAb( 31011 

20 CKBaxMHbi. HpM 3T0M s/ieKxpuMecKyfo iiyry uenecoo6pa3Ho 3a)KnraTb 
nocpe/iCTBOM pacn/iaBneHnq sciaBKH Mexay a/ieKiponaMn n/iti pa3BeAeHneM 

KOHTaKTOB 3/ietapOflOB 6 3T0M CKSaXMHe C OflHOBpeMeHHblM nOBblUjeHHSM 

Hanp?i:<<eHnq noAaBaeivioro roKa. Ecnn o6pa6oTKe noziBepraeTcq eecb n/iacr, to 
aneKTpuMecKyio nyry ue/iecoo6pa3Ho 3a)KMraTb nyTeM npejasapnTe/ibHoro 
25 paaorpeaa aneKTponpoaoAHoro cnoq nnacTa min nyTeM npoGoq npoivte^KyTKOB 
Me)KAy 3/ieKTpoAaMn ziayx coceAHnx CKBaiKWH npn noBbtujeHnw nanpflxeHnq na 

HMX. 

fla/iee. nocne aaxMraHnq aneicTpuMecKoui Ayrn a nepsbix AByx cocgahhx 
CKBaxuHax Hanpflxenne 3a)KnraHMfl sneKipuMecKOM Ayrii Moxex 6biTb noAano na 
30 aneKTpoAbi. pacno/ioxeHHbieBAPyrux cocgahhx CKsaKHHax MecTopoxAeHnq. ut. 
TaKMM 06pa3OM. 3a)KnraioT aneKTpuMecKne Ayrn Me)KAy coceAHUMM 
CKBa?KMHaMM Ha paajiMMHwx ynacTKax MecTopo)KAeHnq. 3aTeM aneKxpusecKne 
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Ayrn nepeMemaioT b npocrpaHCTBe n/iacToe e Heo6xoAHM0M nopAAKe i/i 
noc/ieAoeaTe/ibHocTM, a/i?» nero noAaioT nanpflxeHne aaxuraHnfl Ayr Ha 
3/ieKTpoAbi HOBbix coceAHnx CKBaxMH MecTopoKAeHMf? M oTioiioMaioT HanpflxeHne 
MejKAV TeMM cKsaKHHaMM. Ha KOTopbtx aneKxpuHecKne Ayrn yxe rope/in. 
5 noc/ieAOBareiibHocTb noAKiiMDMennfl hobbix cKsaxnn k npoueccy ropennq 
3;ieKTpnHecKnx Ayr 8 n/iacxax onpeAe/inror Jii/i6o ncxoAfl m3 bo3mo)khocth 
paBHOMepHOM o6pa6oTKM hmh Bceut n/ioiuaAn rmacxoB na AaHHOM 
MecTopo)KAeHHM, ;in6o B CAysaax c/ioxHbix reo/iornnecKnx ycjioBnw sajierannq 
n/iacTOB MecTopo)KAeHMfl wcxoAfl H3 ocoCeHHocTeui sanerannfl n/iacTOB. 
10 BpeM^i BHyrpunAacTOBoro ropenuR sAeiapuHecKHX Ayr hb paa/iwHHbix 

MeCTOpO)KAeHMflX 6yAeT pasJIUHHWM B SaBUCHMOCTH or ({)M3MK0-MexaHWHeCKMX. 

sneiapunecKnx xapaicrepucTHK nAacroB, cocTasa m BHAa no/ie3Horo 
ncKonaeMoro. nanpflxeHHO-Ae^opMnpoBaHHoro coctowhms cawnx n/iacTOB n 
BMeiaaioiuMx nx ropHdx nopoA, reo/iornsecKHx ycAOBnw sajieraHUfl rmacTOB n 

15 pwa Apyrwx ct)aKTopoB. B Ka)KAOM KonKpexHOM c/iysae Bpewfl ropennfl 
sAeKTpuHecKMx Ayr MexAy coceAHUMn CKBa)KMHaMM b n/iaciax MecTopoxAeHnw 
ycTahaB/inBaioT sKcnepwMeHTa/ibHbJM nyreM c oAHOBpeweHMbiMi/i aaMepaMU 
BHyrpun/iacTOBoro Aaa/iennq n reMneparypbi, a raicxe nyreM /ia6opaTopHoro n 
i^3YeMaTMHec}coro MOA67inpoBaHw?? AaHHoro npouecca a 3aAaHHbix yQj^Qgi^^^^ 

20 zi/iq A0CTH)KeHM9 MaxcuMaAbHoro 3€t)(t)eKTa n yBeAnneHMfl creneHU n3B/ieHeHi/i9i 
noAe3Hbix ncKonaeMbix n3 njiacToe. B HeoSxoAHMwx cnyMawx B03M0)KHa 
MHoroKpaiHaw o6pa6oTKa nnacioB aneKipuMecKHMn AyraMn nepea 
Heo6xoAMMbie BpeMeHHbie nHTepBajibi nocne HHTeHcuBHOw Ao6biMM nojieaHwx 
ncKonaeMbix n3 rinacTOB, nanpnivtep, MTo6bi nojiaepxarb saAaHHwe m/im 

25 Heo6xoAHMbie AaBACHUfl m leMneparypbi He<t)TM m raaa b ruiacxax Anfl 
Han6o/iee nonnoM nx oTKasKn na MecropoxAeHUJi. 3to oco6eHHO aKryanbHO b 
cAyMae aoSbism h3 nAacroB baskom ne^Ti/i ham npw oiKanKe raaa m3 
snaroHacbiLueHHwx cKBaxwH c hm3kmm nAaciOBbiM AaBAeHweM, laK KaK raaoBbie 
cKsaxMHw B laKHx CAysaflx Moryr caMoaaAaBAi/tBaibCfl boaom, nocTynatoiuei?i H3 

30 n/iacTOB BMecre c raaoM. 
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ngpg^ghh <fenrvp HgpTe?Kfta 

CyiUHOCTb M3o6peTeHiiq noqcHqerciR Ha sepre^Kax, rae: 

Ha cj)nr. 1 M3o6pa)KeH paapea Maccnea ropHbJx nopofl. cxewa 
pacno/ioxeHi/iq naKepoB m a/ieiapoaoB e cKsaxMHax w npouecc aaxwraHUA 
5 3/ietapMMecKOM nyrn; 

Ha ct)nr . 2 npuBeflena cxeMa nepeMemennq v\ paasopora a/ietcrpuHecxnx 
Ayr B npocTpaHCTse n/iacra na MecxopoxAeHUM no/iesHbix ncKonaeMbix. 

BaPHaHTbi QcvinecTB/ieHiiq i^nnftp f^j^HMfl 

Ha Hect)Tera30B0M MecTopo)icaeHMM (ctur. 1 ) n/iaci b noAaa/iPioiueM 

10 6o/ibujMHCTBe c/iysaes wMeer c/ioxHoe c/ioncioe cTpoenne n coctomt m3 
rasoHOCHoro c/ioq 1. Hect)TeHocHoro c/ioq 2, BOAOHOCHoro c;ioq 3 b nosae 
nnacra. OAHoro h/im necKO/ibKMx npon/iaciKOB 4. pacno/ioxeHHbix b 
pa3/iMMHbix c/ioflx rinacTa m. same Bcero, nMeramux 6o;iee Bbicoicyio 
3/ieKTponpoBOAHOCTb. Hew caw anacr Ha (^nr. 1 un^poPi 5 o6o3HaMeHb( 

15 naKepbi. KoiopbiMn cKBa)KHHbi A n 5 naAexno repMeTM3MpyjoTcq, hto6w 
nepeKpbiTb Aociyn Kuc/iopoAa BosAyxa b n/iacT b npouecce ropennq 
aneKTpuMecKMx Ayr. KpoMe aioro. naKepw c/iyxai an^ rauieHnq b CKsaxwHe 
3/ieKTpornApaB/iMMecKoro yAapa. BosHUKaiotuero npn paaxurannn Ayrn b 
KaxAOM oTAe/ibHoi?i CKBaxMHe. naKepbi Mse/ieKaiOTcq m cKsaxMH noc/ie 

20 OKOHMaHnq o6pa6oTKM n/iacia a/ietapMHecKHMn AyraMU wexAy coceAHUMn 
CKsaxMHaMM. a ao 3Toro c/iyxai eme m 3ar/iyujKaMM Anq Hec^Tn n raaa. 
AaB/ienne m reMnepaiypa Koropbix noc/ie o6pa6oTKM niiacroa 3/ie Kip usee kmmm 
AyraMM pesKo BoapacTaex. 

06caAHbie rpyOw 6 b OTAeiibHbiX c/iysaqx woryx 6bixb wcno/ibaoaaHbi b 

25 KanecxBe oAHoro i43 a/ieicxpoAOB, mxo nMeei Mecxo na CKsaxuHe A. 
3/ieiapMMecKMM xok Moxex raioKe noABOAwxbcq k 3iie»aponpoBOAHoMy c/ioio b 
n/iacre no cxaey m Mexaji/inMecKHX xpy6 14. 6ypoBOMy cxaBy APyrowy 
3/ie(aponpoBOAHOMy o6opyAOBaHM(o cKBaxuH. B cKBaxuHu woryx 6bixb raicxe 
ycxaHOB/ieHbi cneuwanbHbie a/ieKxpoAw 7. Ha c|)Mr. 1 uut^pow 8 o6o3HaHeHa 

30 3;ie(apMMecicaq Ayra b CKBaxuHe A wexAy 3/ieiapoAOM n o6caiiHOM Tpy6oM b 
KaMecxse axoporo a/ieicxpoAa npn ee aaxwraHnn xo/ibKo b oahom cKBaxwHC A. 
unctpoM 9 o6o3HaMeHa sAeKxpusecKaq Ayra a npeAe/iax n/iacxa Meymy ABywq 



wo 99/01640 



5 



PCT/RU97/00210 



coceiXHUMn CKBa)KMHaMM A M 5, a unctpoM 10 - 3/ieiapMMecKafl ayra Me)Kay nayMn 
3/ieKTpoflaMM 7 To/ibKo B oflHOM cKsaxMHe B npn ncno/ibaoaaHMM n/iaaKOM 
BciaBKM. coexiUHnKDiueM 3;ieKTpoAbi 7 an9\ saxuraHnq Ayrn. BbicoKOBo/ibTHwe 
Ka6e/iM 11, nepeAaKDLUkte tok BbicoKoro nanpaxeHun Ha 3/ietcrpoab 7. 
5 noAcoeflMHeHbi k nepeflBuxHbiM i/iHAyKunoHHbiM ewKOCTqw nnn MouuHbtM 
KOHAeHcaropaM, m/im ncTOMHWKaM nMny/ibCHoro HanpqxeHnq 12 Ann 
HaKon/ieHuq a/ieiapuMecKOM aHeprnn Ha noBepxHocin seMiin m paaMemeHHwx, 
HanpuMep, na luaccM aBTOTflraneM. B cboio onepeAb. nepeABuxHwe eMKocTn n 
MCTOMHMKM MMny/ibCHoro HanpaxeHMfl coeAMHenbi c nocToflHHOM /iwHuew 

10 3/ieKTponepeAaH 13 A/in nocToflHHoro HaKon/ienwA v\ noAAepxanufi npouecca 
ropeHnq a/ietapusecKnx Ayr s rmacre. jlnq aaxuraHun v\ noAAepxaniifl 
3neKTpMMecKMX Ayr b nnacie ncno/ib3yioT laiOKe hctomhukm nepeMeHHoro lOKa 
npOMbdiineHHOM sacTOTbi. 

Ha ct)i4r. 2 noKaaana noc/ieAOBaie/ibHocTb noAKJiKDHeHun noBbix cKsaxnH w 

15 oTJcniOMeHMfl npeAbiAymwx CKsaxuH. MeyKjxy KOTopbiMn n/iacT yxe o6pa6oTaH 
aneKTpuMecKMMM AyraMn. rAe anetapoAbi cKBaxwH 1 yxe oxionoMeHbi or 
MCTOMHUKOB noAasM TOKa BbicoKoro HanpnxeHMR, anetapoAbi CKBaxnH 2 

nOAKHIOHeHbl K HCTOMHUKaM M/IH CeTM TOKa BUCOKOro Hanpq)KeHM9 \A weXAy HUMM 

ropHT 3/ieKTpi/tHecKne Ayrn bo BHyTpnanacTOBOM npocipaHCTBe, a cmiOBbtMn 
20 nnHnqMM noKaaano pacnpocTpaHeHwe sneKipunecKoro no/iq. CKsaxMHw 3 
noAroTOB/ieHbi ahp aaxuraHnq b hmx a/ietapusecKnx Ayr n nepeMeiueHUR nx bo 
BHyTpun/iacTOBOM npocTpaHCTBe 8 HanpaB/ieHnn, yKaaannoM cipejiicaMH. B 
c/ioxHHX reonorMMecKMX ycnoanqx aanerannq anacTOB aaAam Heo6xoAHMbiM 
nopqAOK \A nocAeAOBaie/ibHOCTb o6pa6oTKM anacToa MecTopoxAennw 
25 aneKTpMHecKMMM AyrawM. 

FlpeA/iaraeMbM cnoco6 pa3pa6oTKVt necJiTeraaoBbix MecxopoKAeHnw n 
yBennMeHUfl creneHu naBJieHeHnq ne^Tw, raaa n APyrux noneaHwx ncKonaeMux 
1/13 acMHux HeAP npuMeHflicT c/ieAyiOLUMM o6pa30M. 

Ha /i(o6bix MecTOpoJKAGHMqx Moryr nMeib mccto Asa sapnaHTa cmtv3Umm. 
30 riepBaq CMTyauwq - KorAa na hobom MecTopoxAeHHn noc/ie 6ypeHMq cepMW 
pa3aeA04Hb(x CKsaxwH na n/iacr craHOBHTcq M3BecTHO, sto AasneHne nectrn i4/im 
raaa b nnacie HeBbicoKoe. nnn nMeHDi Mecio Bfl3KMe Hec^TM. Tpe6yiouine 
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pasorpesa. nnn xe nMetOT Mecro BbicoKne MexaHnsecKne Hanp^qxennq a cb513H 
c 6o/ibiiJ0M r/ty6MHOM 3a;ieraHMq anacra. Koropbie npuBoxiflT k 6bicTpoMy 

CMblKaHMlO TpeiUMH H HOp B OKOHOCKBaXUHHOM npOCTpaHCTBG M CHUXeHMlO 

Ae6MTa CKsaxMH, B arux c/iyManx npeA^araeMbiM cnoco6 ncno/ib3yioT nepefl 
Hana/ioM aKcn/iyarauMn Hosoro MecTopo)KjaeHMq. HpuMeM Ha pn^e yMacTKos. r^e 
n/iacT yxe o6pa6oTaH a/ieiapuMecKHMM ayraMH. woKei HaHUHaibc?! 
npoMbiui/ieHHafl flo6biMa, a Ha ocra/ibHbix ynacTKax rviacTa o6pa6oTKa Moxer 
npoAo/DKaibcq no Mepe 6ypeHnq hobwx cKaaxnH Ha n;iacT napan/ie/ibHo c yxe 
pa6oTaroiuMMM no Ao6biMe He(t>TV\ um\A raaa CKBaKHHaMM. 

BTopan CMTyauMR - Koraa na crapoM MecTopoxneHnn 3HaMHTe;ibH0 yna/i 
Ae6MT cymecTByiomi4x n nHTeHcuBHo oKcn/iyainpyeMbix b npom/iOM cKBaxnn, 
HO naaecTHo. sro aanacbi Hec^TH m raaa euue aHannTe/ibHbie m Heo6xoAMMo 
yeejiMMMTb BHyTpun/iacToeoe AaB/ienne m leMneparypy jcuifl nasneMeHnq 143 
Hejap ocTasiunxcq aanacoa. 

6 o6eMx CMTyaunqx cKBaxuHbi. npo6ypeHHwe flo noMBbi n/iacra 
repMeTM3Mpy(0T naKepaMw 5 na ypoBHe Kpo8;iM n/iacia n npeAsapnTe/ibHO 
paawemaioT b hux a/ieiapoflbi 7. Ec/in naAO aaxesb a/ietapuMecto/io Ayry 
TonbKo B OAHOM CKBaxMHe 5. TO aneiapoAW 7 coeAMHfljoT Me)KAy co6om 

n/iaSKOM BCXaSKOM, p3cci.ii4J3j™{j„jQ^ 0npeA€/l6HHyiO B6/lMMI/tHy TOKa a 3aTGM Ha 

20 HMx noAaioT tok BbicoKoro Hanpqxeni/iq n npi4 noBWUieHnn Hanpflxennfl m cn/ibi 
TOKa noc/ie pacn/iaB/ieHnq BCTasKn Me)KAy oAeiapoAaMn 3a)KMraeTCfl Ayra. Ec;im 
HaAo 3axeHb a/ieiapuMecicyio Ayry wexAy ABywn coceAHUMn CKsaxuHawM 
MecropoJKAeHnq. TO 3/ieKTpoAbJ 7 pa3MeiuatOT B c/ioe n/iacTa. o6/iaAaKDLuero 
Han/iysuieM a/iejcrponpoBOAHOCTbio m oGecneMUBaKDr HaAe:*<HbiM KOHTa»cT c 3Tmm 
25 c/ioeM. B noAae/ifliomeM 6o/ibLUMHCTBe c/iysaes stmm c/ioeM qsiiqexcq 
BOAQHocHbiM C/10M, 3a/ieraioiAMM B noHBe n/iacxa. 8 TaKOM cnysae a/ieicrpoAw 
7 pa3MeiuaKDT b BOAe. aanonhSKDmew CKBaxuny b CMecu c Hect>Tbio n raaoM b 
npocTpancTBe ao Huxnero Topua naKepa. He(|)Tb. KaK donee nermiA KOMnoneHT 
cMecM. oKaawaaercq asepxy CTo/i6a xhakoctm, a BOAa - sHuay. 

flpn noAane TOKa BbicoKoro HanpqxeHMq na a/ieiapoAbi 7 sepea 
coeAMHMTe/ibHwe BwcoKOBOiibTHwe Ka6en\A 1 1 or nepeASwxHbix mctomhukob 
MMnynbCHoro HanpqxeHnq m moiuhwx eMKOCTew 12, a ciiyMae aaxwrannq 
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a/ietopuMecKOM Ayrn lo/ibKO b oahom cKBaxuHe B, nponcxoflUT pacn/iae/ieHne 
BCTasKH, coeAMHntoiueM o/ieiapoflbi 7 n Mexjiy hmmh b cKsaxune 5 BOSHUKaeT 
3/ie(apnMecKafl AVra 10. B c/iysae. Kor^a oahum h3 a/ieiapoAoa qs/iqioTcfl 
o6caAHbie Tpy6bi 6 CKBa>KHHbi, nocne noflann TOKa BbicoKoro HanpqxeHnq 
5 o/ieiapoA 7 otboart ot o6caAHbix Tpy6 6 u\ paapbiaaioT KOHTaiabi wexAV 
HMMM. B peaynbTare sero roxe BOSHi/tKaei a/ieKipwHecKafl Ayra 8 b 
cKBaxMHe A. ripn aaxwraHnn a/ieicrpuMecKo^i Ayrn Me)KAy AsyMfl coceAHUMn 
CKBa)KHHaMn MecTopo)KAeHHfl noBbiujaiOT HanpnxeHne Ha a/ieicrpoAax 7 coceAHnx 
cKBa)KMH AO laKOM cTeneHM, mto npoMCxoAMT npo6oi?i n/iacra no c/ioio c 

10 MaKCMMa/lbHOM 3/ieKTponp0B0AH0CTblO (BOAOHOCHOMy CJIOIO), min 

npeAsapnTe/ibHo paaorpesaKDT HanOo/iee a/ieicrponpoBOAHbiM c/iow nnacTa w npn 
noAXiepxaHUH Heo6xoAHMoro HanpqxeHUfl roxe aaxuraeicq a/ieJcrpuMecKaFi Ayra 
9 Me)KAy CKBaxMHaMM A i/i B c reMnepaiypoCi n/iaawbi b hbm ao AecfliKoe 
TucqM rpaAycoB no UeAbcuio b aasncMMocTw ot Be/inMUHbi HOMUHa/ibHbix 

15 T0K08. CKopocTb HapacTaHMW HanpqxeHM^ n MaKcuMa/ibHoe ero anaMeHne 
aaencfiT ot napaMeTpos a/iejapuMecKOi^ uenn. HeM 6oAbUje paccTOAHne wexAy 
3;ieiapoAaMH OTAe/ibHbix CKsaxMH. tgm 6o;ibiije 6yAeT MaKcuMa/ibHoe aHaseHne 
ycTaHaB/insaiciuero Ayry HanpHxeHUfl. C ysennMeHneM Aaa/ieHnq 
TEMnepaTypa n/iasMbi nosbiLuaeTCfl. npM TOKax ao 10000 A ^yfa ropuT b 

20 pacce^iHHOM bhas, a npn 6o/ibtijMx TOKax - b OKaTOM BHAe. a/ieicrpusecKafl Ayra 
5iB/iqeTC5i OAHMM M3 8HAOB paap^Aa b raaax w/im napax, KOTopbiM 
xapa»aepn3yeTcn 6onbUiOM rinoTHocTbKD TOKa, He6onbUjnM naAeHneM HanpflxeHnq 
B CTBO/ie Ayrn m sbicoicoM TewneparypoM. B caflan c tbm. hto njo6aq 
a/ieicrpMMecKafl uenb o6;iaAaeT nHAyKTMBHocTbio m eMKOCTbio. to nyTeM 

25 BK/noseHnq b AaHHyio uenb Aono/iHUTenbHwx orpoMHwx nHAyicTHBHocTei?i i/i 
eMKocTeii na noBepxHocTn 3eM/iM Ao6MBaioTCfl aanacennq SHaMHTe/ibHOM 
3/ieKTpoMarHMTHOM 3HeprMM. KOTopaq npM pasMbiKaHwn uenn nepeMCHHoro TOKa 
0CBo6oxAaeTcq n nepexoAUT b Ten/iOByio SHepruiK), sacTb ee nepexoAWT b 
Apyrne bmaw SHeprnn, a aoaHMKiuaq a/ieiaptiMecKaq Ayra m oKpyxaiooiaq ee 

30 cpcAa qB/iqtoTcq sHepronornoTMTe/iqMn. (loaTOMy b OKpy)Kaiouuei?i Ayry cpeAe 
npoMCxoAUT ncnapeHwe )kmakom m TsepaoM cocTasnqicim/ix nnacTa m BMemajomux 
nopoA 3a cpaBHUTe/ibHO He6onbaine npoMexyTKM Bpewenn npn oneHb BbicoKow 
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TeMneparype. Bee sto npwBOAUT k sHaHuiTePbHOMy noBbimeHHio 
BHyrpurviacTOBoro AaB/ieHW« m eiae 6onbiueMy BoapacraHUHD TeMnepaTypw 
n/iasMbi B ropflmew flyre, no3TOMy b nnacre rop^x nyrn oneHb BbicoKoro 
flaB/ieHMfl 14 TeMnepaiyp, Koropbie nepeMetuaioTca bo BHyrpunnacTOBOM 

5 npocTpaHCTBe a aaAaHHOM nopnAKe m noc/ieAOBare/ibHocTn, o6pa6aTbiBa^ ero Ha 
BceM n/in 3aAaHHo£i nacTM onoiuaAH MecTopo>KAeHMR, hto npuBOAUT k pesKOMy 
naweHeHHio HanpflxeHHo-flecfJopMnpoBaHHoro m TewnepaTypHoro cocioflHuq 
nnacTa no/iesHoro ncKonaeMoro m BMeiuaioiunx ero nopoA. HaMeHflercfl 
cMcieMa TpeiuMH n nop, noJiB/iRKDica nycToibi n csoOoflHbie npocipaHCTBa a 

10 anacie aa cweT ncnapeHnq TsepAbfx w xmakmx c|)a3, mto nocjie rauueHnsi Ayr 
npMBeAer k eaie OAHOMy nepepacnpeAe/ieHura HanpwxeHMM ot ropHoro 
AaB/ieHMfl n 3T0 TOKe no;iO)KHTe/ibHo CKaxeicq na yBe/inneHMM npnioKa He(J)TM 
M raaa b cKsaxMHbi. BflaicocTb Hettnut b aHasMTe/ibHow creneHw 6yAeT cHUDKena. 
BbDKxeHb* CMonflHbie n napa<J)i4HaBbie cocraB/iaKDmne He4)Tn a nopax n 

15 rpeiuMHax. 

06pa6oTKa HectTeraaoHocHoro anacia a/ieicrpuMecKHMn Ayraww b 
npeAe/iax wecTopoKAeHnq mokct 6biTb npupasHeHa c tohkh apeHun cHMxennq 
ropHcro Aas/ieHMfl k noAseMHOM OTpa6oTKe aaiunTHoro n/iacra na yro/ibHbJx 
MecTopo)KAeHM9x. KorAa c phaom pacno/iOKeHHoro rmacTa cHMMaioTCfl 
20 HanpqxeHMfl ot ropHoro AaB/ieHUfl n o6/ierMaeTc^i ero Aeraaaunfl. Ho, KpoMe 
3Toro. B npeAnaraeMOM cnoco6e npMcyTCTsyeT eiue ue/ibtw pqa aHannTe/ibHbix 
npenMyiuecTB. 

B MTore, noc/ie o6pa6oTKM He(t)Tera30HocHoro nnacra MeciopoxAeHUfl 
a/ieiopMMecKMMM AyraMU pesKo B03pacTaeT cxeneHb naB/ieseHMyi m3 Hero 
25 He(t)Tvt M raaa, hto noaBO/iwer BoapoAMTb k npoMbiiu/ieHHOM aKcn/iyaTauMH 
Aaxe AaBHo OTpaCoiaHMbie MeciopoKAeHnvi npw nannMHn b hmx eme hb 
n3B/ieMeHHbix aanacoB Hect)TM ui raaa n npn6;in3MTbcfl k, npaKTHMecKn. 
nojiHowy n38;ieMeHmo 3tmx 3anacoB m3 MecTopo)KAeHMM kbk ciapbix, tbk m 
HOBbix, TaK KaK o6pa6oTicy nnacroB MecTopoxAeHnw a/ietcrpuHecKHMM AyraMn 
30 MOXHo ocymecTB/iflTb MHoroKpaiHo nepea Heo6xoAMMue BpeMBMHwe wHTepsa/iw. 

TaKUM o6pa30M. npeAnoxeHHbiii cnoco6 noaao/ifleT nonyMHTb 

SHaMMTe/lbHblM 3KOHCMMMeCKMM 3006^ Opu ero MCn0/lb3OBaHMM \A qB/lfleTCfl 
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3KonornMecKM sucTbiM cnoco6oM. Ero mo>kho ycneujHO i/!cno;ib30BaTb an^ 
noA3eMHOM ra3M(t)WKauMn yro/ibHbix n/iacTOS, hto 3HaMMTe/ibHo noBbicur 
cTeneHb M3B/ieKaeMocTM yr/ifl na aeMHbix hbap. noaeo/inT sHaMniePbHO 
VMeHbUJMTb aarpflBHeHne OKpyxaioLueM cpeflbi speAHbiMn oTxoAaMM ropHow 

5 npoMbiiu/ieHHocTM (oTsa/iaMM nopoAbi, oTKasaHHbiMn noAaeMHbiMn BOAaMn m 
cKBaxMH n ropHbix Bbipa6oTOK c BbicoKUM coAspKaHneM cepbi \A Apyrux 
speAHbix npuMecew, nonaAaiOLUnx b BOAoewbi) m ynyMujuTb aKo/iornio 
reppnTopuM, Ha KOTopbix aa/ieraHDT noneaHbie ncKonaeMue. C noMoiubio aToro 
cnoco6a mokho raioKe yHUMioxnTb noAaewHbie aaxopoHeHnq n Morn/ibHutKn c 

10 OTxoAaMM BpeAHbix paAnoatcTMBHbix M XMMMMecKMx seiuecTB, cxMran n ncnapflfl 
MX noA aeM/iew b n/iasMe a/ietapusecKnx Ayr 6e3 Aociyna Kuc/iopoAa 
B03Ayxa. M npen9TCTBy9. tcm caMbiM, mx pacnpocTpaHeHura noAaeMHbiMn BOAaMn 
B Apyrwe Mecia. FlpeA/iaraeMbiM cnoco6oM moxho Ao6MTbc« Bbinnas/ieHnfl a 
noA3eMHbie Bbipa6oTicvi M3 pyAHWX xnn. Ten m /imh3 Mexaii/ioB, Hanpi/iMep. 

15 xaKMx KaK 30/10T0, cepe6po m Apyrux, o6;iaAaKDLUMx OMeHb bwcokom 
3/ieiaponpoBOAHocTbio. 
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1 

2 ct)OPMy/lA H30BPETEHH9 

3 

4 

5 1 . Cnoco6 paspaGoTKM He<t)Tera30Bbix MecTopo>KAeHMii m yBemneHm 

6 creneHM nae/ieMeHUfl Hect^rn n rasa, comacHo KOTopowy a CKBa)KHHax, 

7 npo6ypeHHbix Ha MecTopoKneHnn, paaMeiuaiOT a/ieiapoflbi. repMernGnpyioT mx 

8 naKepaMM n noaaKDT k sjieiopoflaM nepeMeHHWM, nocTOflmbiM m/im 

9 MMny/ibCHbii?i tok BbicoKoro Hanpfl)KeHMn. oT/insaiomnMca leM, mto 

10 cKBaxMHbi repMernanpyioT naKepaMM Ha yposne Kpoa/in n;iacTOB, m noc;ie 

1 1 noAann a/ieiapuMecKoro TOKa pery/inpyioT napaMerpbi tokh m HanpflxeHnq n/nnn 

12 BaanMHoe pacno/ioxeHne aneiapoflOB aha o6ecneMeHMfl BoaHUKHoseHnq 

13 o/ieKTpmecKOM Ayrn Me)»cay 3/ie»apoAaMn, paaMeiueHHbiMn b. no Menbuievi 

14 Mepe, OAHOM cK8a)KMHe nnn we^tcay a/ietcrponaMU jaayx coceflHux cKBajKHH. 
15 

16 2. Cnoco6 non. LoTnunaiomnMcq Tew. mto a/ietapuMecKwe ayrn 

17 aaxuraioT nocpeACTBOM pacn/ias/ieHny? BcraBKH Me)KAy a/ieKipoAawM unw 

18 paaaeAeHneM KOHTaKTOB a/ietcrpoAOB b oAHOti CKBaxMHe, m/im nyxew npo6ofl 

19 npoMe)KyTKOB MexAy a/ietapoAaMn Asyx coceAHnx CKBaxnn npn noBbiujeHMM 

20 Hanpflxennq Ha hi4x. 
21 

22 3. Cnoco6 non.l.oTjinMaioLUMMCfl tsm. htq aneicrpuMeciaie Ayrn 

23 3a)KMraKDT wexAy a/ieKxpoAawn s HecKo/ibicnx napax cKBaxnH MecTopoKAennfl 

24 US Heo6xoAMMOM nociieAOBaie/ibHocTM Menqjor napu cKsaxnH, MexAy KOTOpbiMM 

25 aaxwraiOT a/ieicrpuHecKMe Ayrn bo BHyrpun/iacTOBOM npocipaHCTBe. 
26 

27 4. Cnoco6 non.l.oT/innaioiuMMCfi leM. hto npn Heo6xoAMMOCTVi 

28 noAAep)KaHM9i saAaHHbix Be/iMHUH BHyrpnanacTOBoro a^Bnenm m TeMnepaiypbi 

29 Hect)TM M raaa, npouecc o6pa6oTKM onacToa a/ieKTpuHecKHMn AyraMn nosTopqioT 

30 MHoroKpaTHo nepea Heo6xoAMMbie apewenHbie MHTepBanw. 
31 
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"A" aoKyueKT, onpflaMaiwiiHA o6uuift ypoBCHk tcxhhkh irpHopHirra h npHieacHMud ana noHHMauHi ici3o6peTeHJU 

"E' Sonce paHHHd jOKyucHT. ho onyAnwcosaHHuti Ha axry "X" AOKyMCHT, Huooamd HaM6onee GnHSKoe oTHomcHHe k npenMery 

uexjiynapooHOM noaaw hjik nocae hcc hohcsu, nopOHUUHA HovHOHy h H3o6penTcnKuiA ypovcHV 
"0" aotyMCHT. ontocnuiEAci c ycreouy pacrpuniw, wcnoHM- "Y' JOicy«eHT, nopo^utuiA HsoGpcrwrcjiKKHa ypo»CHfc • awe- 

posaHiuD II TJL TaHHH c Oiuotu HjiH uecKonuuiiiH aoicyueHTauH Toft 
"P" aoKyucHT, onyAnHKOUHHutt ao axm wexayHapGumoft no- KarcropiiH 

aa«, HO nocae nam HcnpauuiiacMoro npHopinrra "&.' aoKyMCHt. flanaiotimftci narorroM-aHanoroM 


ilara acAcTBHTtJibnoro laBcpazeuwi McacnyHapoimoro noHoca 
30 HHBapji 1998 (30.01.98) 


Jim ompaBKH Hacroamero anera o MeauiyHapoiiHOM 
noHCKc: 25 wapTa 1998 (25.03.98) 


HaHMeHOMHHc H aopec McjuiyBapcuiHoro noMcxofforo opfiHa: 
BccpoccHftcotfl HayHHo-HCCJiejaoBarrtnbcxHfl HHcnnyr 
HHCTHTyr rocynapcTBCHHofl naTCHmoft 9Kcncprni3u. 
Pocctu, 121858. MocKBa, EcpcacKOBCxaji Ha6., 30-1 
Oajcc: 243-3337. Tcncraftn: 1 14818 nOHA^A 


yncjiHOMOHCHuoe jmno: 

A.ncTpoB 
Tcjic^wH Nt (095)240-5888 
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